Different cadmium tolerance of two isolates of Hebeloma mesophaeum showing different basal expression levels of metallothionein (HmMT3) gene.
Hebeloma mesophaeum is an ectomycorrhizal fungus frequently associated with metal disturbed environments. In this work, we examined Ag, Cd, and Zn tolerance of H. mesophaeum isolates from heavy metal-polluted (isolate Prib) and clean (isolate Rez) sites. Both mycelia showed essentially the same level of Ag and Zn tolerance, but Prib was more Cd tolerant. In short-term exposures, Prib accumulated slightly less Cd than Rez. Size exclusion chromatography of cell-free extracts and fluorescence microscopy of hyphae with a Cd-specific fluorescent tracer revealed that substantial proportion of Cd was contained in the vacuoles in both isolates. Considering that the proportion of Cd associated with fractions attributable to Cd complexes with cytosolic, metallothionein (MT) peptides was higher in Prib, we examined the copy number and basal levels of HmMTs genes in Rez and Prib. While no difference between the isolates was observed in the gene copy numbers and basal levels of HmMT1 transcripts, the basal transcription of HmMT3 was 3-fold higher in Prib. These observations suggest that MTs provide in Prib better protection against Cd. Furthermore, the higher Cd tolerance in Prib can be to some extent also supported by the efflux or reduced uptake of Cd in the hyphae.